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Highlights

	•COVID-19 is a systemic disease that affect thoracic and abdominal organs

	•Patients affected by COVID-19 ARDS showed a portal hyperflow-like pattern with hyperdynamic visceral flow.

	•The correlation between visceral and pulmonary vascular remodeling, and organ damage is consistent with pulmonary hypertension secondary to hyperdynamic flow that could contribute to these patients' peculiar characteristics of respiratory failure




Abstract
Objectives
Although respiratory failure is the most common feature in coronavirus disease 2019 (COVID-19), abdominal organ involvement is likewise frequently observed. To investigate visceral and thoracic circulation and abdominal organ damage in COVID-19 patients.

Materials and methods
A monocentric observational study was carried on. In COVID-19 patients affected by acute respiratory distress syndrome (ARDS) (n = 31) or mild pneumonia (n = 60) thoracoabdominal circulation was evaluated using Doppler-ultrasound and computed tomography. The study also included non-COVID-19 patients affected by ARDS (n = 10) or portal hypertension (n = 10) for comparison of the main circulatory changes.

Results
Patients affected by COVID-19 ARDS showed hyperdynamic visceral flow and increased portal velocity, hepatic artery resistance-index, and spleen diameter relative to those with mild-pneumonia (p = 0.001). Splanchnic circulatory parameters significantly correlated with the main respiratory indexes (p < 0.001) and pulmonary artery diameter (p = 0.02). The chest and abdominal vascular remodeling pattern of COVID-19 ARDS patients resembled the picture observed in the PH group, while differed from that of the non-COVID ARDS group. A more severe COVID-19 presentation was associated with worse liver dysfunction and enhanced inflammatory activation; these parameters both correlated with abdominal (p = 0.04) and chest imaging measures (p = 0.03).

Conclusion
In COVID-19 ARDS patients there are abdominal and lung vascular modifications that depict a portal hypertension-like pattern. The correlation between visceral vascular remodeling, pulmonary artery enlargement, and organ damage in these critically ill patients is consistent with a portal hyperlfow-like syndrome that could contribute to the peculiar characteristics of respiratory failure in these patients.

Clinical relevance statement
our data suggest that the severity of COVID-19 lung involvement is directly related to the development of a portal hyperflow-like syndrome. These observations should help in defining the need for a closer monitoring, but also to develop dedicated therapeutic strategies.



	Previous article in issue
	Next article in issue

Keywords
Coronavirus disease 2019
COVID-19
Portal hypertension
Porto-pulmonary hypertension

Abbreviations
ACE2angiotensin converting enzyme 2

ALTalanine-amino transferase

ARDSacute respiratory distress syndrome

ASTaspartate-alanine transferase

BILbilirubin

COVID-19coronavirus disease 2019

CRPC-reactive protein

CTcomputed tomography

FDRfalse discovery rate

GGTgamma-glutamine transferase

HARIhepatic artery resistance index

ICUintensive care unit

IL-6interleukine-6

PADpulmonary artery diameter

PAD/AAascending aorta diameter ratio

PaO2/FiO2ratio between the partial pressure of oxygen in arterial blood and the fraction of inspired oxygen

PHportal hypertension

SARS-CoV-2severe acute respiratory syndrome coronavirus 2

USultrasound examination
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